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FLUID 

(57) Abstract: 

PURPOSE: To obtain the subject composition excellent in 
compatibility, lubricating properties, heat stability, 
hydrolysis resistance, electrical insulation properties, 
etc., by mixing a specified ester mixture as a base oil 
with a refrigerator oil and a hydrofluorocarbon. 

CONSTITUTION: An ester mixture comprising at least 
one ester selected from the group consisting of an ester 
prepared from an aliphatic polyalcohol (a) containing 



1- 6 primary hydroxy I groups and a 2-9C saturated 
aliphatic monocarboxylic acid (derivative) (b), an ester 
prepared from (a), (b) and a 2-10C saturated 
dicarboxylic acid (derivative) and an ester prepared 
from (a), a 1-1 0C saturated aliphatic monoalcohol and a 

2- 1 0C poly carboxy lie acid (derivative) (e.g. an ester 
prepared from pentaerythritol, 3-methylhexanoic acid and 
5- methylhexanoic acid) and having a peroxide value of 
1 meg/kg or below is used as a base oil. This oil is 
mixed with a refrigerator oil and a hydrofluorocarbon to 
obtain the objective composition. 
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[ffijfrfil] A) (a) lltKP^r^il-6K 

*rr&mmm&mT/i'=-A'k. ( b ) mmw 2-9 

B) (a) »it Kn^v-Sl-6ffiSr*Ti"5flgflSK 

-^i: , ( b ) j^^m 2-9 (ommx&ft 

C) (a) 1 1 t Kn =3rv/S 1 - 6 i^tt5« 
#«T/^~/^ (d) — 1 O0>jff£LSLtt 
»««Ottft*fl»« 1 1ST SU=i~/Uh > ( e ) £2«ft 
2-1 0^«^;^>iXl^^ltft^^f)#btl 

T-£>oT, K^^T-/KOiBiMt:*ifi5* s 1 meq/KgJ^-pefc 

[»W<&»*iftKWl 20 

[0 0 0 1] 
[0 0 0 2] 

V^^DD^7/Vtn^y (CFC12) <£>ffi/B/$* 
fflSfttV^^PP^to^^y (HCFC2 2) 30 

^ffifflt>«»J**tJ:5i: bTv^So t<Dt'#>. rcocF 
Cl 2^HCFC2 2(Z)ft»p 0 ^Lt, 

1,2-7^ YyytVjfXizx-Zl/ (HFC 1 3 4 a) -^v^/V 
*X2*9ls (HFC3 2) «^tltV^ 0 
[0 0 0 3] L^U ^ Kn7;UtP*-*yttCF 
Ci 2{cit-<TfiH4^VNfefe, ft*«»i:Uttt*J: 

-Tt. ;^/vM9jWB<ft«K LT©**S» 
[0 0 0 4] }Pl?tf£l-OV^t>CFC 1 2t:i*5^Tte:, 
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-&A/TV^ftWN>f Ko7;^tn*^y^firoJ; 5ft 
^l^itt^T*£ftV^c£\ »^>f Kn7/Utn^-#yi 

[0 0 0 5] KP7^n*-#yt* 

m ft if * — * - i-ffl ^ tbT V n 5 W«W*M*#«E"*- S 
^ Kn^/^n*— 7R^i:^««jS^e>ft5f^» 

ifriuit ^ne>^w«»»»-jB*»s:aff*ft^ 

[0 0 0 6] /^Kn7/^n^^y, 0ilx.fi, 1,1, 
l,2-rh7 7/^nx^y (HFC13 4a) ir*f-/J§ 
V^ri^t^Sfttiittt, *H«FffF«4, 755, 31 
6 -SI- («FBB5p2-502385-§-^«) BMlffl^ ^^1-1986 
94#4**L »R|5pi-256594#^««SEfc3W » ^-TVWfc^ 

ttffi^Jfc^ffitfe&SffiV^'TN HFC 1 3 4 a irOffiiS/C 

f^K§4, 755, 316 ^^S(-^^nTV>5 #v 

r. fcjfts-csrftv^ 

[0007] 7$y^—TMt&mztez.<Dftich 
5rt-c*)5o -tu*. *«f^#ftBajHT?«>9, 

4> /c HFC 1 3 4 a *#Tt^i$^ 

M^f^t^o r^J:5ft«»lft»tt. 

[0 0 0 8] 0ijx.fc£, 1, 1, 1,2-t 1 by 7 is 

(HFC134a) t *fclfl§ V ^ r. t 
£ LT, *B»n=*4,851,144 -§^&H§ (#Rl¥2-2768 
94-S§^$ft) ^#^^P2-15693 tfV^~ 
t^XT/l'm<DU'&m*ffl7jk£tl, ^H#fF^2,216,54 

i ^wmm. *s#fF5,02i, 179 ^mmm, 3— 

«FfF445,610 ^1^445,611 ^9I*ffl», H^M90/128 
49^- («f*5p3-505602-§-^«) , #gB^p3-88892 ^ 

#P¥3-128991^«. «fH¥3-128992^«, 4# 
^^P3-179091^#. 4#r^¥3-200895-§-<2>#> 1#P^¥3- 
200896^«, 4#BB¥3-217494-J§-4*«, 4# IS ¥3-227397 
*5fBB¥3-252497-§-^«, «FBB5p 4 -4294-g^«« 

^tt^^>f Kp 7;utP*-#y i(Z>fi*ttl^«^ ^ 




3 

[0 0 0 9] L^L&^<b, fe$£<D4femffi>fcXtbZ>CF 
[0010] 

A) (a) fBl t Kn*^J£l-6fflS:*rrSIIBJ»l* 

^flBT/p=— /ut, (b> $im%t2~~9<Dmmjuzft 

B) (a) »it Kn*ixSi-6fflSr*i-5IIBlW« 
Mir^a-A/i, ( b ) 2-9 <0BMRXtt# 

( c ) £««e 2~io <D&:mxteftfcm<DmQmffim 

C) (a) ilt Kn^i/Sl-6i^Wt5Mi 
^ffiT/i^~/i^ (d) 0<z>B:«Xtt 

^fls«^^fpj?gw^ i ffir a -yu 4: , ( e ) i%mm 

2-1 oo^^/^^BfeXtt^r^fi^i^fe^fctb 

-efcoT, ttai^y/KOiaiMt*** 1 meq/Kg«T"CS> 

# - # > s *ac*fHKi«E*ffliafi!i4fc & a 
[ooiu *^^co^m^«j^fffflm^^. 

#Sfc»»Jifflv^e>ixS (a) - (e) ^iCOVNTKT 
ffrWfciteu 2-^^/w-2- y^ 

-1,3- ^n/^y^t-zK 2, 3- /p^V 
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trusty ^nt°yy/y3-;K /Kyyp 

tru>-^y ^ — /v, i, a-Zn/^y^-zK 1,2-^^ v 

/K l,3-/^y^-/K 1, 4-;/* ^v^— /K 
2-^^-1,2- ^n/^y^zK 2-^f;i/-l,3- :/n 
10 s<l/i?zt—/l' % /K 1,3-^^^^v? 

;*-— /k 1,4— /k 1,5-^y^yi/t- 

/K 1,2— ^r^V-v 5 ^-— /K 1, 5-^^-9- >i?*—A>* 1, 
6— ^VS^-VK 3, 3-^/^^/1^-1,2- -?#*yi?3r— 
/K \>l-^-?9lsi?1r— /K 2-xf;l/-i,3- ^^rl^v* 

/K l, 2-;^ ^ lf*J*— A% 
/K 2,2,4-h V ^^/w-1,3- ^y^y^t- /K 1,9-/ 
^is*?**— /K 1, 2-^# i^:*-— /W 1, 10- T^Vvod- 

-/k ^yi?y^ ^ytyy, hy^yi?y>\ y 
h^^y-fery^ ^y^yi?y>\ 1,2,4-^yhyt 

20 — /K i,2,6^tyhyt-/K 

[0012] ^tib<on^mm^mr^^—/^<o^mm^ 
-10m k*jh^*^3oj;o#v^, i&mm 

[0013] (b) ^(ommmm^/^/^>m 

K*JR^*^2 J: 9/hSv^iA*^»^S«Att^>c# 

[ooi4] rtib^y ^#y»©ft»Wi 
40 ra\ /nftys, gs^. ^yg§^, s<vy^ 

2-^f/MyyyS, 3-^f/w^yyyg, 4- 
^fzw^yyyR, 2, 2-v ? ^/i'gg^ 2-^^/i^iS^ 

tert- ^^/Vg^^, v-^ X2s<ls? islOJVfcl/W., 
^rtyK, 4-^/1^*1*- VBL S-^^/^^rl^^^, 

i/^p^ty^/^yl, i/^n^^/vg^^, ^7^° 

50 ^ 2,2-^^/W^1>->^ 2-^fZ^/^yK, 3- 



(4) 
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^^/u^79^St. 4r* s ?A"^79ls&* 2-/ntV^ 
3-^^p^yf;^n f^yg. ^/i^vik 2, 

2->>y ^/w^^^, 3,5,5-^ y y^/w^ *y-^m, 

2-^^A^Hr9 9 2-^.^-/^79 3-y^/i^ 
2-^^-2,3,3- hyy^/Wgg®?, 2,2,4,4- 

[0015] ( c ) j*#m\ ^fSUR^Stas 2-10 <z>ii: 
r^t'yi, 2,2-i^y ^/i^^^ 

^SK 2-y ^/l^/l^/l^, $-*<?A'9A>9A^&^ 
/Wpyi, i/^L^/Wu Vgg, 2, 2-v^y ^/V^/V^ /U 

Z 9 S-*J* s f-As4fA'9A' 
2-^^-/W-2- y^/^^K, 

& wyyg, ^^y^BL 2, 2-^^/1^^ >- 

Tif^-O^ ir/^»^, S>SV^irtt&<7)^^- 

[ooi6] (a) tfLfti*. izmm^m* i-i ocdw. 
mx\xft&m<o&mmmiiafiT/i'^— /^hv^ ^ 

as^<#5fcfc#*L<#v\, ^tih(DimT^^—/^ 
(DMrfcMkLXte, *9J— /K l-^n^ 
y— /K 2-/n/V- /K \--?9 /K 2-79 J — 
/K 7v*<S — /K 2-y^/l"2- 7°n^7 

— /K i-^>-^y— /K 2-^v^y— /k 3— <^y — 
/K 2-y 79 J— A\ 3-^f;M- 79 S — 

/K 3-/^-2- 79 J— /K 2-y 79 y — 

/K 2,2-i?/f/Wl- ^p/V^K S^n^^y — 
/K /K 2-— *-^y— /K — 

/K 2-y — /K 2-y f;i^-2- ^s9 S 

— /K 2-y^/W3- <<i/9 S —fls^ 3-y 
/— /K 3-y f/W2- ^V*y— /K 3-y^/W-3- 
*y— /K 4-y ^>^y— /K 4-y ^ 

1/9/ — /K 2, 3-^^f/V-l~ 79 J— /K 2, 3-^y^- 
/W-2- 79 J—As^ 3,3-^^/1—1- 79 /K 3,3- 
v?y f/W2- 79;—^, 2-^/v-i- 79 y~/K 2, 
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2-v^ =3-^79 7 — /K 3rl*-y — /K v-^n^ 

y^/^y^y — /k t^flsi/t t^v^y — /k 

*y— /K 2-^79 J — /K Z-***79S— /K 2-y^/i- 
-i- ^.^r-^y— /K 2-y^/W-2- ^^rlhy— /K 2-y^ 
;w3- ^^ri^y— a% 5-y^yw-2- ^3riJ-y— /K 3-^ 
f;W3- -^V^y— /K 2,2-^^/1-3- -<^^y — 
/K 2, 3-S/^f/W3- ^<>^y— /K 2, 4-i/y ^/W3- 

*<i/9 y — /k 4, 4-i/y ^;W2- -<v^y— /i-, 3-y^ 
yix-i- ^^r-^y — yw, 4-y^/wi- ^3^y — /K 5-y 
10 ^t/- /k 2-31^/u^^^y — /K n 

^^^y— /u. n^^r-y/i/^ ^ y — /K y^/^>^ 
n^^i^y— /u. \-4r9 9 /—f^s 2-3:9 9 J— /K 3- 
#99 S—A'. 4-y^/W3- ^79 y —/K 6-y f/V-2 
- ^79 J— /K 2-xf;Wl- ^^rlhy— /K 2-/P t° 

/w-i- y — /k 2, 4, 4- h y y f/wi- y — 
/K 3,5-^y ^/u-i- ^^i^y— /k 2-y^/w-i- — ^ 
^y— /v, 2, 2-^y -^^^y— /w, v^n^^ 
^y— /k 1—5/9 p^^v"/^ ^ y * — /i^> 2-i/^n^^e 
>>;i/x^y-;K i/y ^ri^y — /K m^/u 

20 ^^n^^rf-y— /k l-zt/^K 2-y-^y— /K 3, 
5, 5- h y y — ^ihy — /k 2, 6-v^y f/M- — 

79 y — /l^, 3-xf;W2, 2- v>y f/W3- y — 

/K 3-v^^ P^^riz/^n^V^/K 5-y ^/^9 9 J 
— /K 1-7^^7 y — A\ 2-7*% y /K 4rf**y— /K 3, 
7-v^y ^-^ ^ y — /k 2, 4, 6- h y y ^a^^79 

y — /K 4— >^ n^^vvl^y^y — /K 

^rl^y— /K 3,3,5,5-7" h7^f/W ^ihy — /l- 

[0 0 17] (e) J*»tt, «*W^«J&S2-1 OCO^ 

xi«©**ft©A*«iLttt, (c) ^(Dtafpflg 

JKjKv ? */^^SK > , 1, 2, 3- h y ^/v^^p/^y, 
is- ^f/wMJ^/^yt, 1,3,6-hy^^^ 

fv7^;i«, hyyy^hK. t°ny 

y 5, h^o^#^^ffi^/^>-^ fc6v^m6<35 

y^/Wcn^T^/V^ ^^/^^x/^COiS^T/^^/^^ 
40 7VK »«*»*dS^fe>tbSo 
[0018] 

stria (a) - (e) SrfcS— ^«a^t>ii:i:i-srt 
fcJ: 9»k*b5^:*7VK -T*fot>. ® (a) (b) 
bfrbnhfiZ>=-* i r;\' (JWT, Aco^-r/^) , © 

(a) t (b) t (c) t^bf^x^r^ (« 
T> B^^^/u) , RZf<S) (a) i: (d) t (e) i 

50 ^fbWftd 5 lmeq/KgWTOt>(DT$>5o 
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[0019] *mw\z&\,^x&$imm<Dmmk $*ts^ 

mtVom& 1 meq/Kg«TT*fo5 ^ t bV^^ N ^ 

1 me q /K g 4: M X. T V ^6 t> <£> ^ 0 T U & L fz ^ ^ T" 

<Dmmi\:mm*±fct ^xmm<D x o \c 1 meq/KgJEAT-e 

£>*UfJ:V\, &*3, iggHbfefffi^ lmeq/Kg£«X.6<?r, 

^ot9sk4^ 0 *^w\^&\<^xmfcik%mtefcrt 

/^ig^b^M^$f^L<f^0. 8meq/Kg^T, 
£f*L<teO. 5meq/KgJEATT*$>£ 0 -^^5^ 

So 

[0020] mkitmm<Dwm5>mh lt^# 

4.12-86 iggfcftWffi ((1986) 0**^^®) t-IS« 

£tbx\,^z>jjm&mf btiZo ^mic^^x^^T/i- 

l^JjjOfSh $>5W3:N, S, P, Cl, Fef^rn^ 

tf^tt^o ^^<fc ottmto*^/ux^z>t, mux=n 

5 MlttWK [II] , (1977)) ^<Djrmz.£V) 

[0 0 2 1] ^^Kl-fflV^^^yvMS. ^ Kn ^/^ 

ffl^WffiT**?* LV^^x/WSlOO 
^lcStJ^ilOOcStJ^TO^^Tfe^. £ <bfr£?£ L< tt 
lcStJ^±30cSt £ITX&>Z> 0 *fc^>f FP7;l/tD^7- 

^/W^SMMte, HUBEA^^^X/l-tr^, 250mgK0H/g 
«±^^b<, 280mgK0H/g^_h^£ h\Z.ift-& LV\> B 
*3j:r^C<D^^^yVT*fi, 330mgK0H/gJ^±^#£ b< , 
350mgKOH/gJ^JttfS£ LV\> 
[0 0 2 2] Kmmz-tetf&^^/v^ ^JS(r»i"5 
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WMxhz (a) mmm^mr^^-/^ (b) ga^jjg 
asK^y^^^stxtt-t^is**, (c) mfnmmm 

iS*/isy$^mjLte*:<Dmmfc, (d) t&fP^teS^l^T 
/VnwK (e) ^tf^/V^V^XJ^CO^^fr. OV^ 

[0023] tifc *^l:fflv^^A(Dx7r;w5 
10 ^^^^A^y^ — /K 2-^^-/1—2- ^f;wi,3 

^n/^i/t^K 2,2-^^-/1^-1,3- ^n/^v^— 
/K 2-n-^f^-2- m^/l— 1,3- ^P/^v^—zK h 

y^y h-/^fcy^K7/Vn-;Vt, j^^7- 
9(7>^fP^«©flgW^y ^/^V^, ^O^T^. 2- 
3-^^/^^^~^m, 5-y^/W^ 

20 ^ 3,5,5- hyy^/^^lfV^^ 19 

fc^*< hi m<D^/^>-mx vnbtxz^^/i'te 

[0 0 2 4] ACD^^y^/U t LT#p;£ LV^t>C0^^ 

^r^-h, hy^fn^n/^hy-3,5,5- hy 
30 y ^/l-^^rl^^— J^^-<^^/l^^y ^ 

i^^/W^f-^— h> 2-y^/l/—^1^^/3,5,5-F 

y y^yi— *v^m=m3 5/e 5 (**it) 

^>^n^X/K 2-y^/^^^^/3,5-v ? y ^-/^^f- 

yi=^so/2o (S*it) 

^my^y Y-^frfctS^xnhtiZ^^^, 2-y 

5, 5- h y y ^/U^*y->'m=fc) 9 0 

40 /io (m&it) (DM&x^i/mt^f^v *v h 

|/2-xf;I/^ty|=ft6 0/4 0 (fifiifc) 

^^7/v#^<t-<^^^.y ^y f-;^S)S$^t#?) 

3-^ ^/^^1^^/5-y^/^^^V 

K=fi7o/3o (salt) (D^;^>iny^ 

^/^^r-^V^/S-y ^/^^f-^=^)7 0/3 0 
(fifiit) (^^^^^ir^^^^y ^y 

50 ^ f ;^^rf 5, 5- h y ^ f /^^rt y®=^ 2 
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7/13/60 (fifiifc) 
/^^i^^/5-^ ^/W^*lJ-^/3, 

^fy|=e6 0/3 0/io coii^^/i- 

3i;*7VK 3-;* ^1^*1^16/5-* ^/l^^l^K/ 
2-xf;l/^tyf=|tj3 3/1 7/5 0 (fiiit) <7) 

[0 0 2 5] *^(CiV^^BOxxf/W5 10 

(f) : ituHE (a) 5 ^1 t Kn^S^l 

( b ) : ^StSfc 2-9 (^iffmX^^^CO^fP^^^ 
/ #/l^Vgg;m^c^S# £ , 

(g) : HUl2 (c) ^c^5^, J%mm2~8<D\M:mJL 

[0 0 2 6] ^^B^^ffiV^ C(Z)^^7"/l/(7) 9 20 

(f) : (a) «^5*>, *ltKP^««:l-2 

( a ) : mmm 1-10 oia«xtt»«E««>«asi«i»K 

(g) : (e) ^©H, «**2-8<Z>iff«Xtt» 

[0 0 2 7] _tgE (f) rt»©JMW9ft«i:bT»4, * 30 

!)^-;K /f y^ntVy^yn^/K i,3-/nXy^ 
/K 1,2-^^^^— /K 1,3-:/* y^t- /K 1, 

1- 'ffl'&it— /K 2-^f-;y-l,2- ^? /K 

2- ^f;wi,3- /p./N'y^/K 1,2-^v* 

/K 1,3-^^^^t?^-— /K 1,4-^V^>-^^-— /K 1, 
/K 1, 2-^^r"^>'v ? ^— /U, 1,5-^* 

if^v?^-— /k i, e-^^rfy^t-'/K 3, 3-vM^/w 
1,2- ^^y^t-/K 2-3i^ 40 

y^-1,3- ^^eifvi/^— /K U-t^y^/K l, 

8-*-* 9 ^v^— /K 2,2,4-Fy^ f/Wl, 3- V 

i?&si> > 1,9-/^^^^— /K l, 2-^# y^-yy, 
i, io- 9**^^*— /^<o2mr^^— TIBS; 

(I) ^*^6*tSo 

^vl^y=« — /K 2-31^^-2-^^^-1,3- ^nXyi/ 
/K 2-f y^/i/-l,3~ -7x2/<i/i/Jr 

— A\ 2,2-^^/^-1,3- /P/^yi/tWK 2-n-^^ 
71.-2- m^/V-1,3- /PA°y^ /Mg^tf ktbSo 50 
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z-tih<DmjV5m2ffiT/i'='— wmmm^mz 2-3 

0. ffSl<tt2-20, $b^0*L<tt2~l or* 
£>3o WSitt^ffi^b, TlE<£>-®5£ (I) X^£thZ> 
t KT/V =1 — /i'S&S WM^tf JVC V ^ <5 0 

[0 0 2 8] 

[fki] 

R 1 

HOCH* CCH 2 OH 



[0 0 2 9] (St^K R 1 . R« tt-tiVpnK** 1 - 
6©T/^^*S:*i"p ) JhIB (g) *»<Z>A#W*« 
£LTW\ S^afrBL vnyi, ^^pyB, 

xf;i/-7 P yi, v/^f/wnyi, ^/i^/n 
y*'9MtL > Tv't'yi, 2,2-v 55 ^ f/y^/N^ 

3-^ 

^AsifWMk* ^f;i/vpy8, ^xf/yvnyR, 
2,2-v^y ^/^^A^SSt. 2,4-v^ s f~AsyA>9Mgk^ 3, 

-y^r^t p ^K. evyy», ^-^y^BL 2,2-^ 

[oo3o] jhie^b^»Srfflv>r#bixs, teS£t?fe, 

Lv^^t ttii, 2-y ^^^i^tt/rt^t^* 
=^7 0/3 0 (fi*it) ^SS^*/^^Ki:*^^^ 

«2-^ f /y^^rt yi/r v J t°yi=K) 7 2/28 (fi 

fijfc) ^fi^/W^Bfci^, 2-yxf;Wl, 3- ^n^°^ 
S*;*-— /^£K/S£^T#£>;ft3m;*7VK £>£VM32-m 
f ;y^^tyK///^^/i«=*5i 5 7/4 3 (*fiifc) 

;^^8=fi4 3/5 7 (fi**t) ©a-fr*/^*^ifcfc 

^^v^/i^y = ww&sjEs^T&kfrs^i;*^ 

/K 2-m^/^^r^V^/T^t 0 V^=^6 4/3 6 

5-y f /y^^rf y t/r ^ t°y t =^ 5 0/20/30 

«rS/S^itr#btL5m^^/K 2-3i^/^*1^^S6/ 
7^^1=^)2 5/7 5 (fiftifc) COS^^/I^^VK 

tt^^yf^/y 3— /v/2-3i^/v^*^y — /v= 

ft4 7/5 3 (fiiit) <^>^T/W=*— /^SrSJCS^T 
#£>2x£3i;*x/K ?A>9Mk)i 2, 2-^xf;y-l,3- ^° 
P/<y^ As/2-*?-A^<?9 J— /V=*?J3 5/6 5 
(»Slt) coS^T/u^— /i-^S^^^:T#e>tu63i^ 
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[0 0 3 1] ^^Ki-fflv^ttS Atf^^-rvW*. itufE 

(a) (^ffiT/Ua-ZU) l«£JLh£:, BUfB (b) 

[0 0 3 2] *^P^^fflV>bH6B(7)^^X^^, WIS 
(a) l«EJUtfc, ffiflE (b) 

IMS***) i«K±ir, ffilB (c) (i^/i^v 
laotisrtm^o £*>BR> (a) rt»-caE>« 

^ffiTA'XT — ;H^ratt (c) 

#*bv\, *fc. Hfc»*L<tt0.8 ^-/^TTffcSo 
0.9 *^J:9**fc: (c) rtdfcEJt 
< *Scdt?»* L< *V\, (a) j&£<Z>^MffiTA' 

3-;n^/W^t5 (b) ^^ey^/^yKXIi 
^^^©^e^ttt, SteM^fc (c) fi&Wi3>v 

^mxn^commi^^/uwcRrjmx 5 t-rs^j*^ 20 

[0 0 3 3] &&mzm^btlZ>C<D^X7 u M'Z* ifflE 
(a) (#lr^ = ^) imSl±t, HUBE (d) 

rt» (1*7^3-^) liH-hh «HB (e) fifc^ 

(e) &&*b&&m*A>tf>»izitttt<Dmm»i*r 

MZttLX (a) J*^T?S>5#ffir/W = — /W.5 
T&RJE£*5££d s #*LV\, Ef-£f£b< f20.9 * 30 
^JWTT^6o 1.5 ^/Vi^ftic (a) ^SrKlKS 
^»SW</^OTe*l<^\ (e) fift#-? 

(d) fi8^il7^3-/VOT/i*lt Sfcl-a^fc 
(a) /vo^e^»Xt^#<t 5 ir-TS 

[0 0 3 4] J[^±(7)^^P^i-^^5 A~Cc7)^.^-7"/^(^ 
^tt«v^«fr*L<* «#o. imgK0H/g«T\ mzo. 
05mgK0H/g KT39 s »*bV\ Rffii&SO. IragKOH/g <fc <9 
v>i:&JR^»f SJBfttt^* < £5 pItBfe3Sfc5<£>T? 40 

[0 0 3 5] ^ltt?>603i^x/^*^SflB^iiS 
0. lmgKOH/gJ^_h50mgKOH/g KTtfe^ L< teO. lm 

gK0H/g«±30mgK0H/g «Tt^S 0 SfcK#*U<tt, 
0. lmgKOH/gJ^±20mgKOH/g WT^&^o *»SfiffiaS50mg 
KOH/g «fc 0 ;*: t V ^ fiRStta 5 *: # < 0 0. lmgK0H/g <fc 9 

/h s v ^ t mmm&tm < * s <z>-e*j* u < * v \ 

[0 0 3 6] ^mWl^m^ibtlZ A-COx^f/H^ 
#a*L<. -10W, jf*Uli-3 0tKT, 50 



5 6 8 3 

12 

[0 0 3 7] *«Wl-*5^*?&««}ft»-tt, j^B^JSC 

[o o 3 8] ^tf^ism&frr&fc&bk Lttt, r?* 
y v-^/^— yvK ^J-fls? y fs^/i^— tvk 

tvK ^^-^v^vi^y 3— /Vv^y i/^/vx-r^, 
i, y ^-/vv 5 ^ y ^^ux-f^, ^yiry 

^ h y ^y V^x-r^, h y ^ fD-;^n^V h 
y ^y 7VK ^>-^niy^y ;i/rh7^ 

y i/^x^r/i-, T^f^S^/y ^x^r;^ 

^tl>5 0 

[0 0 3 9] JfiHUUR^Sr^tfCFC 1 
^/W^n^^^ (HCFC2 2) 7n>^(^^ 

y ^-x/wt^i-^D J: 5 * y a— 
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[0 0 4 0] U^L, *«WI-*3it5W Ko7^tn 

# — # is t huie^ * T/wm&yox'Qi d 5 

[0 0 4 1] n^i/ 

Sft^Wtt, ft#S5-4 0, #*L<ttK**5~2 

V, P2^y^>\ tf^ (3,4-3ijtf*^ 

f-^v^^ d — * ^/W) T v?-<— K 3, 4- 
ai/tf*^^ l^^vvPy ^/V-3, 4- x^^ri/v'^ 
*1^>-;fr/l^*;yW- K 3L3W*->/^# 
/W^. 2- [4.1.0 ] ^y>-3- 

- *e e n (1,3-^**1^-5,3'- [7 ] **iM^> 
^ n [4. 1.0 ] is) . 4-x^^i/x^;I/-l,2- 

i$*risis?T2^ *f*>\ 4- (1'- ^^-/l^aiTK*^^^ 
/P) -l,2-^/K*v^-2- t^/Vis? n^*if v^S^lf 

^^p^fy, l,2-^/K*W^n-^^^^ 
fc** (3, 4-x: tflri/l/? ti^* i//U * *f-?V) Tv 5 ^- 
K tr^ (3, 4-^?K*i/-6- **f-fr*s9v***sA'* s f- 
?v) T i/^<~- h > 3,4-^^*v^v^^n-^*v-/>^^/W 
3,4- m^i/v^ P^ty^/^^r^l/- K 2- (7 
-**1ffcr-*>^p [4.1.0] ^^h-3- VaO - ^ t°c2 

(1,3-^**1^-5,3'- [7 ] **t*-tTS^n [4.1.0 

] — ^9 is) -Cfc3 0 

[0042] *a?Biii3^m rtbbco^^K*^-^^ 

n — * i/^s & w* z> <o m&x 2 ± * mm 

^com34X«2ffiJW±SrWfflLTt><fcv\ ^bi^^ 

fits, ^ig^ffl^^^^^noo aagpK*tu ii« 

0.05—2.0 Sfigp, —1.5 Sfi&k 

K»*L<»0.1 M.0 l^T*fo5o #^i-cfc 

3i # * is is ? n ^ ^ /i^g £ 5 Vc&m t P Vis i?/u 
3L-7VW) J: 5 *tt©3i#*ixft^*S:#ffl LTtJ: 

[0 0 4 3] *^Wi-fflV>^tL5*/^ h^i^-r/W^^ 
*4~7 O^t>tf>-efc0, L<t*^*» 4 <- 

/uh*em=- l ?A'. itfV Y *®^n tVK t/uh^V 
/ntVK */^h*K^/K */Uh*»-f V^/K 
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-2- 3i^vW^*->/K hgf^^vK */^hft^^ 

*A'hi»<f y^*vK *A'MH» 

-^*V/K *>H*-2- 3i^/w^*iJ-:xR,?*^A\ */i- b 
-2- ^^/l^^l^S^^/K *A*h-2- 3i^/U^*f- 

yt/D tvw */u h-2- j^/w^i^s^ yzfuK* 

^vi— *if>'BM' y/f;K */wh-2- 3L^/u^*^v 
10 gg^y^/K ^;l/h-2- xf;l//s^f * 
cx^/W^. *-^y&-2- xf;^^/K'*5o 
[0 0 4 4] ret, */Vh3i^y-/KOjRJPStt^ 
Wl-fflV^^c^^/HOO S*a5^»Lii^o.oi — 100 fi 
fi^Tfei9, »*L<tt0.05-30l[4*fC* > So 

[0 0 4 5] *%p^{^v>^H^>r^^-/w^^4 

-7 0^t><Z)T-fc«9, $fe^#*U<»4«*«[4'-5 0 
<7>&<Z>-Cfc5o ^ffW^tt, *-^/ ^m^u^ 

o^*f-y ^-2,2- ^f/vhy^fi/y^^- 
20 /K ^ n^t/ yi^^f ;i/7t v^n— * 

isj^/i, h V tf-V'Zsir*— /K Tir h^^^^/^Tir 

h^^?*u^sr&—/u, *3-;\'3L^;\'tryis*f;vxL s ?- 
\sis*r#—f\s^ t^/v^/istr Vzs-2,2- is*3-;vYV 
*^-ul/tr?—;v^ t^/u^^sutr hi/is *^/\sT±? 
— /K ^ ^/U^^/U^r h isif^tf-AsT^Z—As^ 

30 ^rfy^f/vxfi/y^^^/K ^^-/Wy^/^h 

^^m^/vrir^— /K ^y/PtV^hyxf yy 
<Jr*—/K ^ y/p W hy^f yy^r^- 

y/p tvi^^r h >--2, 2- h y ^fyy 

/k ^ y^p Fy^^f^rt^^K 

/K -<V1fA"7 f fc: K-2,2- ^f^MJ^f l/y 
40 4r*— /K -<y-tf/^t: Kv?y f;i^7t /K -^^1^ 

[0 0 4 6] rrr% r-fe:^— /uo^Jnatt, *^p^{- 

fflV^S^i^x/WOO fiagpi^bii^o.oi— 100 fifi|f|5 
T*fc«9, #*lXte0.05~30*fi«"?&5o 

[0047] *^wi-fflv>btb^^<^y hyr/- 

y^ y h y T ti^m^: 6-50(?5tcoT-fc 

9. 8tKtt6-3oot(0-e*)5o 
y/h y 5-;* ^-/wiH-^yy h y r y— /k 

i-is*?7-/uT ^y^f/^yy hyry— i-^* 
so ^ f;v7 ^ y ^ ^;w5- t< f^y/ h y r y-vK 2- 
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(5'- ;*3vW2'-fc ^y/b!)7/ 
— /K 2- [2'- t Kn*$^-3" ,5*- tf^ (a, a- v?;* 

(3' , 5' -v^-t- /f;l/-2'-t Ko^rV7x^) -<yy 
hU7/-;K 2- (3'-t- ^-S'^W-t Kn 
^i/^^^/i^) -5- ^ n a^yy h y 2- 

(3\5\-^-t- y^/ls-r-t Kn^V7x^;i/) -5- ^ 
pn^y/hy7/-/K 2- (3',5'—y-t- 
t Kn^v^^^/l^) ^/MJ7/-/K 2- (5' -t- 

2- (2*- t Kn3rV-5'-y ^Vl"7;c~ AO ^/h97 

/K 2- (2'- t Kn^rV-5'-t-t^f^7x^;U) 
s<l/y V y 7/-/K 2- [2'- t (3", 4", 

yy h U7/-/K 5-y ^/wiH-^vy h y r /Kf 
[0 0 4 8] h y rz-^x^/xii^ 

;*x/woo ftftg&t^u ii^o.ooi —o.i 

9, »*b<tt0.003 -M).03S*SB-C&£o 

[0049] *^w(-fflv>e>^ Fy7y-;v7t^7 
h^hy7y^7t777^ m*. K5R«i 8 — 

7 0C9&<E>"Cfc!9, ^W^K^Kif 18-5 0 
©t^)tfe5o ^frlttt-f*. hy7x^;l/7t77x- 

K hy^l/^7t^7x-f v fy^Vl/^7t 
77^— K ^ l/y ; ;l/v ; 7x^7t^7x- 3r-> 

u^/ui^-y^^/u^^^y^^-hs hV* ( h y yu^e 

-7 7*77 ^ — K h y ^ (i/7n^7xn 

/l") 7*7>7:x;~ K (2,4-i^-t- ^71=: 

/I/) 7^77:n — K hy/x/l/7x^7t^7x- 

h^<£> Fy7y-/w^7x- h y 7^~>v7 

t^77^F> hy^Wv ? ;i/7^777^b, hy^v- 
^/U7t^77^ ^ U^/^7xx;l,7t^7 7 
>f K ^1/1/^/^7x^7^777^ K hy^ 

(2,4-i^-t- ^^7x^/1/) 7*77t4 K h5/ 
^7^^7t^77^f hy7 (fy/n^7x 
^/l^) 7t^77^K hy7 (^/n*7xn;V) 7 
t^77^ h^hy7y^7^777-T 

jf * U^lj: h y 7x^;i/7^-^7x- K hV? 

U^7t^7x- K MJ ^ri/l/^7i-77x- 
K hy7 (2,4-^-t- ^7x^/V) 7t^7i- 
K hy7x^7t^77^ff, Fy^l/^7^-7 
77^b, hy^ri/l/x;V7t^77^F, h y 7 (2, 

7>/>7x^) 7^777^ f^fo^o 
[00 50] hy7y-;V7t^7x-hW 

/xiihy7y-^7t777^ hogsimste, #3bw 

l-Jfl^S^TVl'lOO LiifSfO. 1 -5.0 fift 

«F*L<tt0.5 -2.0 aSlfp-CfcSo 

[0051] *mm^m^hth&7^*^V7 7~?m* 
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W-t-S7:n/— K**^6 —100 (D^5<D 

9it< tel0-80<£>fc<£rCfc5 o rSrfclftMte, 
2, 6-^-t- 7^7x7-;K 2,6-i^-t- 7^71—4- ^ 
f;l/7xy-/K 4,4' — ^^l/^tf^ (2, 6-v^-t- 7^ 
;V7x7^) , 4,4'- 7^-y^Vtf;* (3-^f;W6-t 

- zf^/uy ^Ssls) % 2,2'- *^-UZ/\i*7> (4-m^/i. 
-6-t- ^7x7^) . 2,2'- y^UVtr* (4-^ 
fyl/-6-t- T'f/^x y — /W) , 4, 4* - A y 7 P n t° y ^ 
yt^7x7-;K 2,4-^^^-6-1- /f^7x/^ 

10 /K Th7^ (3, 5-vH;- /f/M- 

t Fn^rV7x^) 7 p nW-h] y * >\ 1,1,3- 
hy7 (2-^f-;W4- t 7Y^7x^ 
/U) 7'^>\ l,3,5-hy^f/W2,4,6- hy^ (3,5-^ 
-t- 7^/W4- t Kd^f^y^) 2,2'- 
■yt K^^i/-3,3 , -v ? (a- y f-fls*/? u^3r ^/V) - 
5,5'-^ ^/W i/7x^M^y 2,2'- 4 77>y 
ryt*7 (4,6-v^y f^7x/- /V) . tf^ [3,3-tfT, 

- (4>- t Kn^i/-3'-t-/f;V7x^) 7^y^^ 
TiSiy 3-;Ux^f/K 2,6-tfTL (2*- e Kp^t 

20 i/-3' -t-7'f - ^ f /^y v^/V) -4- ^^7^7 
— A\ 1,1'- fc** (4-t KndrV7x^) i/^a^^ 
■?->\ 2,5— y-t- 7^/^t Kn^/y, 2,5-^-t- 7^ 
/kt: K^^yy^ 1,4— yt Kn^>7y h7^7^ 3- 
t-7^/l— 4- t Kn^rVT^y— /K 2-t-^^/W4- t 

K o * - y — /k 2, 4- ^ 7V u yVi->- y — 

/K 4rt-7 s ?-A'j>^ =3 —/K 2, 6-i/-t- 7'^/W4- 
;i/7x7-;K 2-t: Kn^rV-4- ^ h^y/7x7 
2,4-v^t Kn^r^y/7x7y, 2,2'- ifH 

^i/-4-^h^^yy'7x7y, 2,4,5- h y t K*3r 
30 ^y/7x/y, a- F^7xp-;k tf^ [2- (2- 
t ^ f/W3-t- 7^/^Vi^/l-) -4- 

/v-6-t- 7>/^7x^/V] J-\s7$ 1/ — K hy^^-t/ 
^^y^— /w [3- (3-t-7^;w5- y f/M- 
Kn^ri/7x^) 7 P nt°t^-b] , l^-^^rfyi^ 
/P- [3- (3, 5-^-t- 7^/W4- b K^^ri/7 

^^/U) /P.t°t^- h] , 3,9-k^ [2- (3-t-7^/U 
-4- t: Kn^ri/-5- ^f/U7x^) 
V] -1,1- -yy^/^^/V] -2,4,8, 10-r h7^t7 

t°n [5.5 ] ^yf^yflswe)^ « L *U<tt, 2, 
40 6-i y-t- yf/V7x7-/K 2,6— y-t- /f;M- 

;V7x/-;K 4,4'- ^fl/y^ (2,6-i/-t- T'^/W 
7x7-^) . 4,4'- yfV^ (3-^f/W6-t- 
7>;i-7x7-;u) , 2,2* - i/yt'7 (4-^ ^7^-6 
-t- /f;i/7x7-;w) % 2,2'- y^l/^t:^ (4-y^ 
/W6-t- 7^7x7^) , 4,4*- >f 77 P n t°y y=V 
t*7 7x7-/K 2,4—yy ^7U-6-t- 7^7x7- 
/K 7h7^ [y ^1/ y-3- (3, 5— y-t- 7^/M- 
fc Fn^i/7xn/v) 7 P n fc°^— h] ^ ^ V, 1,1,3- 
hy^ (2-^f/W4- t Kn^i/-5-t- 7 f f/^7x^ 
50 /V) 7^V, 1, 3, 5- h V * f/W2, 4, 6- hV* (3,5-y 
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-t- :/3vu-4- fc Kn^^y^i/) ^<^if 2,6— ^ 
-t- /f;l/-4-xf;l/7xy-;^ > 2,6-tf* (2* - t K 
n ^v/-3' -t-^f ^ f ^) -4- * ^7 

zn / — /K tr;* [2- (2-b ^f;W3-t- :/ 

f/U^y^) -4- 7 -?J-A>-7ol~;V\ fi^ 

K MJ^uy/y^^- tr^ [3- (3-t- 

— h] , /W If* [3- (3,5-^-t- 

£>£ 0 10 

[0052] r r t% -^^feoi^ipfif*, 
#^Wt-ffl^5^*7/woo MWRfcttU iitjtO.05- 
2. 0 fi4^T*fc «9 , L < m. 05—0. 5 fi*g{5T*fc 

So 

[0 0 5 3] *»M*^:fflv^bi^S4fe*^fiH*»^4*^— 
fc<9, »4t<tt5~2 0-efc5 o N, N* - 

v^y^y^v-i, i-*J7%j^9^s^ n,n'- wv?- 
y-7=v-i, y^ta^v, n-u- y ^ y ^v-n' 

y 2- v^r ^ y ^ >\ n, n' - y ^ y f>t 20 
K7^^ n,n'- tr^ (a, 5- v^^^/^y ^-y 

-1,2- *J7%s^9^s^ N,N'- (a, 5- 9 J*^a^ 

y^y^v) -1,3- zfv<zsi?7^ >\ N,N'-tr^ 
(a, s-v^^/^y^y^v) -i,6- — *ty^r? 

^ N,N'- t:^ (a, 5- ^/V^y ^y y^V) -1,10- 

f^^r^y, n, n* - tr^ (a, 5- i^y^/v^y^y 

x.^Xsl/'r h7 ^ >\ iMJ^/l^T^K^VA, 2- 
Tir h>\ Tir hftK^f^, Ti? hB«-2- 

^^U->"^7^ ^ 3-y/^^° h-1,2- -fxi^Z/is 

ryify>\ ^-ify^ y/^^h^^y^- 
tj/— /t^f^Wfon, #*L<teN,N*- ^y^y^ 
>--i,2- *J7^;=^9>, n, n* - ^tytyfV-1,2- 

/K T"fe h»»-2- ^/W^i'/K 7 VIP!) is* 

fyy«-c*5o 40 
[0054] r.rx% dfe**att«^*»*te, #35W 
f^;s^<5^;*x/woo fi*«&fc:*fru ii^o. 001 —2.0 

it^tfe^ L< ttO.003 —0.5 lAg&*?S>5o 

[0 0 5 5] ^^CTBuBS^bfc^cDii 

t7f;V7^y N 7xx;W2- t7W^y> T/l^^r 50 
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^7x-;wi- t7W^y> 7^^;i^7x ^/u-2- 
^^^/UT^^OT^^^^tBSltSlJ^ 7As*A'*J 
t/^7 7^ K, f^7"pt 0 ^yS^^r;K -<>/^ 

^m&$&, *J7 v—A»i?<?-*y vg&ffife v *if-efcSo - 
nfc^8&ap*fct^*^/woo fiftg&t^Lo.os— 2.0 a 

[0 0 5 6] ffiflEflK »f?fe|n]JL#Ji: LTttffl 

^^y v»iE»ft +**J-fxi 
$^;*7VK ^7/^/^7 7^ K> ^v^/v^/i/ 
77>f h\ v?7M;Wfyt^7 7^ h\ 7 A** As* A* 

13-791/, ^y/Wxy, 2,2*- tr* (-< 
y/f7/-/u) «<o«lEjlMt£«, hyr/y^7i-^ 
77^ h^hyr;^7t^7^ h^Pft^fe, 
MM^c*??* ^m<Dm.m\&m. ^ y 7?^*?*?** 

— K ; ey7 ? 7 f y^t7t^7x->, n^>fb 
^ y :7y=V^<£>^ y y^r^ik&yo, s<^7/u&u T/^ 
/W?ym— ^/u^, ^ftikmk^^i/M&yo. 

<<m\\&m. /777^hf-cWo *<z>jas*pstt*« 

P^(-fflV>5^i^7"/W00 fi»as(r^-L0.05— ioSfig|5"e 

[0 0 5 7] ?H?&#J^ LTO<£/B£H£*><Z>te, v^y^ 
/V^y >Xn^ri^^Oi/y 3 — ^Jft-^^^/V^y -ir— 

h^co^/^/v^y ^r— Mg^&So *©jRJPft«* 
^P^^ffiV^^>^^y"/H00 fiSg{5{c:*fL.O.O0O5— 1 fii 

^oq^^/WOO fii^t^LO.OOl — lOfifilfPT^Sc 

[0058] #«n^^Mf^n%^iiaA4fea. w 
zmmz. <t 0 la^-r s - 1 k <t ^ tinHt s - ^ s 

#^/» = 5 /l ~1 /10 (*fitt:) , »*L<»*2/1 
-1 /5 (fiSit) -C&So A-CCO^^^/U 

P7;^D^->fy^|j: > ^tn^y (HFC32 
) , 1, 1-^/7/I/tn^^y (HFC152a ) , 1, 1, 1- h V . 

(HFC143a ) , 1,1,1,2-7^7 7/^ 

^9 is (HFC 134a ) , l,l,2,2-7f7 7;Vtnx^y 
(HFC134) , ^V^7/V^nm>$7>- (HFC125) ^"Cfc 

[0 0 5 9] 

[»]] KT, **M&«Jg«*5J:tm*«^J:9A 
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^oT^bfc*:^D 0 B^ffl^S^^^/W(l) - (7) 

STO»p° a \zm v ^ 5 3i * a - g &m V VC 0 ig^k^ 

ffi^S'J^^, S*«flg#Wf*»i£2. 4. 12-86 ifiRft«HiS 

((1986) B^mt^m^M) \z%dM$tiT\<^z>jjmz.m 

ILt 40^^100 ^^^ttSKffift, Ml/i- 

tt«ffi«f*JIS K-2283^, flEft^ttJIS K-2269fcli|lflG f L 
Tffl^^tTo/c 0 $e>i-, #i^T/K01,l,l,2-f h7 
y/V^rxi^^-y (HFC13 4a) ^T/v^/l^n ^ & 
1/ (HFC3 2) ^»"t"5«3|S|-»*10vol%^*5^S(£a 

t><Dte<£X 1 meq/Kg^T, **, »*K^<Z>7C* 

O-g-^fitCol ^TiSa^^M- *V * t> ^>^^T 2 ppm J^T 

[0060] mmm i 

7?^n— /V^°nX^l34g (l.OOmol ) , 2-;*^/W^^ 
>"^163.8g (1.26mol ) % 2-3i^/V<>^ V&70. 2g 

(0. 54mol ) , 3,5,5-MJ^^/^^r1^^189. 6g (l. 
20mol ) ^fiulE^J^t^ofco 99. 999%J^Jb£>ii«* 

«MWf**rfflvvr, mmumrmmx24o x>x2f#m 

fcfc*ftofe&, 150Torr X 6 ^^iER^SrtTo fc c 

cfc 9 > iS^-fb^ffi^O. 10 (meq/Kg) , 40 < CXt*100 X;<D 
*&«##*22.5, 4.36 (cSt ) , tt&JMftfSiOl . iffitt 
^#5-55 ^JS^T, 1,1, 1,2-T y"7 7/VjrX2 3z.?l/t<D- 

ftj&s-17 t CTfc53i^^/i,(i) £r#/c Q fc*5, ^BES 

[0061] mmm 2 

mmm 1 1 mm<D7 =7*^ \zmm<Dimn&& r> . 99. 99 
%&,±<Dmmmmtfx&m^x, «*««T#ffi-?24o 

'CRjSSrfTofc^ 150Torr 6 B$IH«flERjSS:fTo 
2 (meq/Kg) tfc^^f/Va^ 0 ftjS, ®BER 

RtWWEBWoBSW:, «IJS« l © J: 5 » 
[0 0 6 2] fijigflj 3 

§«£0U ir^co^^^^i-, ^^yxy /W3 

6g (l.OOmol ) £3-^/W^1^R343.2g (2. 60mol 
) , 5-^^-/V^^rf-^^184. 8g (1. 40mol ) £rK9, 

mrnm 1 t i^cd^-c^o ^s/si-s - 1 k. x 9 m 

WHtyoM&O. 26 (meq/Kg) , 40^0*100 XXDl&m&& 
^32.1, 5.51 (cSt ) . tt|£S»j& s 108 , 8E»^^-55 
•CKT, 1, 1, 1,2-^ F7 7^tnx^ >rt<Dr.teftmU 



(11) ^^F6-2 5 6 8 3 

20 

[0063] m&m 4 

9 > 2 tmm(D^mx26o -210 tt^t^. r 

9 (meq/Kg) Xh^^^T^b Sr#^C 0 
[0 0 6 4] Mig^iJ 5 

10 104g (l.OOmol ) , 2-^^/^^r-^V^158.4g (l. lOmo 
1 ) tfSiJTv^fcVK (N^r*5ppm«T> Cl^fl 
lOppm J^T) 58. 4g (0.40mol ) £&ofc 0 99. 999% 
±^^M*^*^^Srffl^T^^SftT«i±240 t"C2 
P#rafiJS«rfTofc«, 150Torr -ClO^raScESlSSrfT 
V\ ifi»{b«?4Bid s 0. 52 (meq/Kg) , 40^^0^100 

5.20 (cSt ) , Wi&mm&llZ , ffitb^ 
^-55 1, 1, 1,2-t" h^^/^nrc^^^cDZltB^gl 

^-36 t:-eS> 53i^^/W(3) Sr#fc 0 ^JES/S^^f^, 

m<D^m#xwmuTxm^\ mm<ou^m^tdo 
[oo6 5] mmme 

104g (l.OOmol ) , 2-3i^/^ ^-^^158. 4g (l. lOmo 
1 ) , fflT^^yR (N^»72ppm , C l^*Sl5pp 
m ) 58. 4g (0.40mol ) Srfeo^o 99.99 %JK±<^«?P 

*rtotzL'&, 150 xzximm^BLfe&ft^w&msb 

ia«©«W4TiilMb«l*35S3. 2 (meq/Kg) 

[0 0 6 6] JSit^iJ 7 

4g (l.OOmol ) , ^Vl-^/W^^^^/l- (N-a-^4l4ppm 
, C l^^TilOppm J&IT) 320g (2.00mol ) , 2-^^ 
/L— aeify— /l^232g (2.00mol ) V > 88 ig#9 5 i: |^ 

«^&T*240 ^"CRlSSrfTV^iSKfttt^iB^O^e (meq/ 
Kg) \ 40^^1/100 ^^^£^^25. 5, 5.45 (cSt 
40 ) , *6«»**157 , «fb^tf-55 ^JWT, 1,1,1,2- 

V~7/VyfT2 *?lst <D-&frm&&fc-ttXtbZ>^*7~ 
^ (4) ^#/ci 0 
[0 0 6 7] 8 

104g (l.OOmol ) , ffi^/W^/^ (N-g*^-*194ppm, C 
l^#a24ppm ) 264g (2. OOmol ) . l-t^JX"^*^ J 
-/1^264g (2. OOmol ) £©9, m&ffl6 tm^JitizX 
240 nc-CRlSi-S r k J: 9 iftHKb4bfli^5. 8 (meq/K 
50 g) T*fcS^^^/l-d &mtc 0 



(12) 



6-25683 
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[0068] m&m 9 

134g (l.OOmol ) £:2-^^-A^3rf->'®M32g (3. OOmol 

itJri <9 i®®Hfcfe» 5 0. 11 (meq/Kg) , 40^1/100 
^^^^^.^24.4, 4.27 (cSt ) , *SSJg*^62 > gfi 

WiM.&-55 t^T, 1,1,1. 2-x h 7 7;v^di ^ v t co 
o'fc-e&s^xTvWs) ^#fc 0 

10 0 6 9] 1 0 

®Bg0iJ 1 i Httlo 77X3 (^SSit^J 9 £ JR 
9, Kigftl 2 i |a]1fco#j£T'240 XmRfc-rz>Z.k\Z.£ 
9, ±1E»3fiW9i:P]««)«Wt-eillMk«WBi^i.4 (me 
q/Kg) -efcSxxf;i'eSr#f; 0 
[0 0 7 0] S^ig0iJ 1 1 

104g (l.OOmol ) t2-^^^^r-^^^288g (2. OOmol 
) Sr» 9 , SSittfiJ 3 t |^«CD^feT?240 "C-TRJS-r S 
r^(Cj:9ii^l;^jtf^0.09 (meq/Kg) % 40 t C&.U*100 
■CO«iSiS#*7.41, 2.05 (cSt ) , JttftJMfcPM, fa, 

X^SIT. i,i,i,2-7 1 h774'tBi#yt© 
-ft^fBIJa* *s-60 s^/pa-u t« * v ir co -*S#gf 

[0 0 7 1] »jg^J 1 2 

K&m t i^mco 77^^ \z.mmm 1 1 tmmcomn^ 

Ui&m 4 i: IUtRco;frifcT-260 ~270 tD-eRlfc-TS 
r J; 9 , -tf2®!it0y 1 1 t |t!]«©«W4T?iiBMt«MB 

tf*2. 3 (meq/Kg) T-fc5i^7/V f &#fc<> 
[0 0 7 2] ®!ag#J 13 * 
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*§git0U t|^i©77^3l^ t-y/fD-;u7a/^ 
134g (l.OOmol ) t3, 5, 5- h IM^-A^^D-:/$M71g 

(3. OOmol ) £&9, 3 £ ^CO^rSfeT-240 "Cf 

Rj£-r £ r £ J; 9 ii^H^«d50. 08 (meq/Kg) , 40t 
RmOO tco^S^#A-51.9, 7.13 (cSt ) 
94, ffiK)^^-45 t, 1,1,1,2-7" h7 7/U3-o^?^t 

8t?aft^-6t:r-fcs^x.7 i /i'(7) £r#fc 0 

[00 7 3] Mit^J 1 4 

10 mmm 1 1 7 7 ^= ^sijgGa p^com^sr 

#2.1 (meq/Kg) -efc5i7f;Vg £r#fc 0 
[00 7 4] f*g£0ij 1 

WfiW-effl-feftfc^^A-a) ~ (J)t, 1,1,1.2-7 h 

77^ni^y (HFC13 4a) fcEl'S' LTWbn 
i»*«f^Bl8S(*:ffl«)«* (*«BJp°p(l) ~ (7)) fio 

^•.3.-^K»SrfTofc 0 -r^^*>, ^*07k^S*10pp 
20 m WT> $Hffi£r0.01 (mgKOH/g ) i^TJ^PS Lfci^T 
A(l) ~ (7)£l0g , SO!HFC134a|r5g^7^f 

Lfc„ 175 "C-CHBra^L^m^^P^ttv HFC1 
3 4 a ^K^feLfc^ ^X^vKD ~ (7)CO^ffi^rp-< 
fc 0 *7t^^X/l^a ~g (iOV^TtlHj^COlfffi^tTi/^ 
xf;P a ~ g cogHffi&f^fc, ttsgk&m 1 (-^-f-o * 
SHffite J is k - 2 5 0 1 t^JfittiLTSS^L.feo 

[0 0 7 5] 
[3gl] 



*3fe9l& (1) 

*$£BJJo a n ( 2 ) 

*&Wffa (3) 

*aswa <4) 

$3S«flp a n (5) 

*^BJa D D (6) 

xmrnsi, (7) 




a 
b 
c 
d 
e 
f 
S 



(1) 

(2) 
(3) 
(4) 
(5) 
(6) 
(7) 



a 
b 
c 
d 
e 
f 
g 



(mgKOH/g) 



0 . 
0. 
0. 
0. 
0. 
0. 
0. 



0 2 
0 2 
0 5 

0 8 
0 2 
0 2 
0 2 



0 
0 
0 
0 
0 
0 
0 



1 3 

1 6 

2 2 

3 4 
1 2 
1 3 
1 5 



[0076] Si^^M^iplw ifiRf&tfeiiSd* 1 

meq/Kg^^TT♦fcS^X.7 i A?rffl^^fc*:^B^p a nfi, 

4*1 meq/Kg J: 9 *#V^*xA£ffl^fctfci|& D D p «fc 9 

gco3i*xAco®H«>M&< , «gfj£tiifc:0Hx5. 



* [3SWco#i*] *X91cottl)|[ttffttt8E#ffll^4fett« » 



[0 0 7 7] 



^50 



(13) W6-2 5 6 8 3 

(51) int. ci. s aguish ffrtiis^ fi &mm^mm 

//C10N 30:00 A 8217-4H 

C 8217-4H 

D 8217-4H 

Z 8217-4H 



30:08 
40:30 



